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a*\ ^-ii-fixw^tt^i: *> 1 1 S«A^fRWwB&itJ* 
*ffl< J:-)fcia*ffiB$*u 

2fflJa±0>«3fc • fcaj-fS**. 5nCJ!l«.A:fJ«**)JS 

aatc @rs^fan £ & i^-c iss £ *i & - k £ #a t -r s 
i. ~>x mimmxn^m&izttmitzmzimi^z 
i afflnmrnfoizmu. 

i mmm 3 ] mmx» mm t*&4n vmvtommx 
k ^ak-rsa*JS i 2iB«^)ffi««iaj5iB. 

[^JR4] *Bfcm^^£J^A^«iSk-¥- 

tfo&s&aj&a. 

isowf-e* $ttiifc;t £*aak-r sarasfl i tea 

Bfj^SKJ: oT^$ftfcffi«A:fcfB8lh*><iB£ 
& fllJt^a * $ 6 K« £ £ £ k £ &WL k -f £ IS* 

Xfo-oX. Z<Wb$mU<F>)im\,z. «/Nfir=l— *— * 

i>iS4<JSi -6 i ^tieacoffismfHSia. 

[0001] 

ta^sc-r z^fmt. mmmmmmz 

mi. miz^-v^ayi: jL~-?mizts^x . ftm<o 

AX*MWZ^&fzMz^>l l z£r>Xi%^Ztitzm&& 

mzmiu-tz>mmmiiimmzffl-?2>. znmmv&m 
mi-mM^m^ v xrn tmz-mvixw 

[0002] 

m*<nwm JtnaaaiigBk ix\t. 



[0003] tztUf. 1«57-2 1 1 637^ 

*s^0fe$^^>iitco^>{is:^tii«ifli^«ix., ifejt 

[Site J: ->T^yc7)fig$r^itii-1-|,*^i*SA7]^S* i 

ie«£*rc . itz . mime 3 - 1 6 7 5 3 4 

*-^^^ak^^Mlc«^S**^^ 
'J7U7^-) X'^M^X^jtm=f-X^JtLtz%(n^ 

m^^im^mn-t t ft^\.hws.mmzi\x 

[0004 ] Wm<> 3- 1 87 329 ?^#t{±. r 

<xv°v4 q&cdx? o-xnfflmizmmixmmft 
■tzftm^AJimmmmztix^z. ^^t-. i«ht 

2-1 55 0 24^mUi. V— If^SrlsJIcS 7-X 

**c*yzit. m.tt®m#*ffiztz{mm*mz±^ 
7c/*a a* sa*« ^ tlX t »4 . 

[0005] 

<> ^/t. / <>k**kS:o^r<"^-7'/l.*i^rJ>* 

-Aft£x^y£-££«»a**Bk&9. ea^ai^ 

OIWteW5<. 4fcSa^f*w/|^b6«BffliTft&. i 
k ti^Wt^Sin^aatcKB^n^HilfttRStv - h 

ijj^-r; k icj; oTsrawttth-fc^a^jg^rrs 

X'li&W 

[0006] Z<omH±. VAt<r>£7tpA%nfc.lX+j: 

{mz^>iz£^xm^&i&&faitiig&izt5^x , 2 

H*j3^TEa-r*c:ktioT. x^A-y««Sr»3t 
■ffc:«m^:«ftT'J^A*om«tt*?5J5^ff»l*aj«aSr 
JSttLJ:5k-tSt,wr'*&. 
[0007] 
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SB Sr L T $ ii^&S-tft^ftft g £ S ft S 

<7>T&4„ 

[ o o o 8 ] flrufc*«tiB#&*±, s^fts&a; 

(ciof ^<7)Rftf **)**ft *fc:*tIS L fcfi^ 

x\ mmit^fm. t¥i/>x xda^xu -y h 
[0009] zwtmt. mmAJjmmt%z>¥MV;<7) 

n^miHz^m^ -v h 7 < >v 9 tmattz Z b 
[ooio] zcoJtWl*. mz&mco5tX.$iiii 

ft «*■ ffl v , tt£fi»(ffti*#afc: *r>x¥tt%tifzm 

JS«l*H , .Sa**9W-& i<0T*4 . 

[ooin;;t. fl«»**afct. aftwikF* 

IzSm^&ViT&tilZi:^. VXT. ®XWfi&Z£ A <> 

AttKzmi-r&fzMzmmttif^ix? mzt t>m 
*l<, zi>iz?ti%{mizmi-zzbt>m£n>\ 

fc. AW**-etf5A#*ttf:Nt*l«lItRfrrSfc» 
t. W*ttK»*Jii- 4 r 3 — k»¥ 

[0 0 12] fBfc#at±II*<9LED&ja^4.rkA*? 

L < . mzftWfc («S900n mfSK) 
•f4LED#iff£L>r>. 

[00 13]*t, 56*f-a«JO*«*l6lt:S*LTtJ*T 



* r> T BfjgcolBHKfJt WxJttl« fcBHt « x 4 ^'f - P > 
Xli. n*>W>4 r^U>H'J^/H^>Xj *>4uii r l- 
D^;l/i/yXj £ffl^4 ; b 4 o ;ii(cJ;'> 
■C, f63t*BW»^«tt$iifc*<0^^<6«A^*«Blk 

[0014] ftft*ffi#Kfcffl^&ft4flUt*ai: L 
T, ^W>XS-ffll^%&(±. ffiWA^ffljfcTtf^ 
faon-mitttiU \. h >ot. v vb»g>4 r i^'J yK'J^;i 

LttSajKL* 1 ->tLfcr«-ft- ^ffl^iitf J: 

[ooi53 fteujm^anfflt^iisss^ST-ti. - 
ir<7)7* hyjx-FbmmnmmzftipsD (posi 

tion Sensitive Light Detector) ?rfflV »i> ^ t * s "C'c i 
4„ ;;t\ PSDtl m^aKioTm^fl-fcft 
<7)*|6l (ftJK) $r^iO'g^{iS^i'5T^tiJ-r4^* , >. 

s^A^P,^®t ¥ftttmzn&\,iwvt0> i j^tcp s 

D5:B^|,;t*>'ffiLK t;4T\ PSDii, 
S3t(5StJ:-3T^4«mfi^5:^-r4*-f 1 T'?) 
4, PSD±.<r&mS:k. ftS^#aHA*fLT< 
4^>*»*>^R»*^S3teft»±l »1 tc?rtKLTV^4 
?t*A ^ft r^ft* i . r P S D±^*{iS i &y 
P S D#5££-r4m$M!^i: coStKJWffi*^Tfc*t 
Ji", PSD t^J: oTffl:«iti!l$ii4«S\,fl^ffi*^. 

WMStcJ; 0. ^>i0f&,T<{4B* s **')^ix4. 
[0016] ^>-CJ: oTKSt^n^tis ^^a* 1 
<^> Hist $ ix^*«D AM SS i: N 1 3t»5rMtca ->XM -> X 
< 4 cr>X' . f-a k ft f-aJ±3!r« t T ES $ ii 

4*^ ^^a^^^ttkftjg^ffi^aco^Ttwt 

*\ (ia-gct-4 i -5 IS]— wMEftwtMH— 

ii4 d k *<<ff i Li \ i ; T'HufBLfc i 3 (c^BKttk 

SJ*MA*«WK»LTffiBLT t iv^. ;£0i at. 
ffct-tftfti^aJi. )KSrXdf-r>^4«fll^^4;t 
^A/J®^^LTSi®?ilS(7)T\ fgf^=5r 
«(Sk-t4;i:* i 'T"^4. 

[00 17] »jt ■ SltU^ati. fWPSDtl 

^T^ai$n4g*ft^5r t k ic^y<offia*i*3er» 

mi±cr$m ■ ^aa^a* i ^k^4*\ ^< 1 1 2 
ffl^*- ^tn^a*^inf+^T*>9. dm^ai^it 

;k*w^Lv\ iA>. 2ffl<o26ft ftaj#aa>*JBi^ 

<14«^, «HA*««0*'C« (SfltjS) *^MT. £ 
<|Hl*|6)tc#ftL^^J; 5C. J5f«olBllfiKf»t«h.TE 

«$/twf iv». mmAJiffl&cn&bbftx. ■ ^tb=Fa 
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tiif-S^ft^'ft. Hft»<OR»)-&3 2owftCE»t 

(±. M PU£t£'l>fc Ifc. V>;b<Q>S-?-"f ^onvh'i- 
?fc<£oT*JaT'#S. 
[0 0 18] 

[«WOSOI<OWII] £IT. lafflfc^lOfcOJEHBt;:* 

[oo i 9] mi fc. ^co*BB^m»aj^s<o-»fe 

*6tIA.?JH 1 cr>V$mi-Z> 2">cr>n (kl, k2)CS 

*$ffi§Sffi2 . 3*^^BA*lH 1 ifcftj&WSitS . 
-A\ ?'Jff!#{±, -r^49*>^>-5T'JlglA 
,/jrfn 1 Ji<7>ffi§tofiiB£ ffi I ffrT . 
[0 0 2 0] ClOfcS. f63fl*ajJ!H2. 3(4. ?£*8t 
tiJ^S2, 3*»^^^il^jt:C0 3*>^y5T'SltLT 

^{iSSS^Sai^-S.. SBfclftii}§SB2. 3t4. 
t,Ht«UfiS:i*ot,^>SrfflVK id*»2-l, 3-1 
fc, «3Kft««tf«»2 2, 3 2fc^ftt££ti.S. 

^^ai^g2. 3t4. mmfrt»ftX:Zti& 

Tt^^Tt^f* a . 3#a&*tai»tf>«#3te«l fc if *» 
tJ^SA^B5«7)S*^4 <0A-|*I*|*!|< i -5 fc. IgA^] 

Ifcftft-ttilif-KfcfflSU 3BtaH43B£-N£fc. 5 

[0021] ai ttj^-c. ffiSA^jifiii^ftk i 

m&4 fc &&Jmfta 1 . £»A:fcH<Dfck 2 
4 fc Sr«Ui»»-a 2<OA>lS:IS3E«lfH^B2 , 3**vf 
iico^^lttS^SiBtttk-rS. ZZX'&fta 1 , a 
2(4, &Sl7JJlB10fc£4 5* t2^4M"4*l*li:-r 

Oftk 2«rIQS ( 0, 0) fc 
L. rtEWA^JBl K<0faWSrflKri6l*Ytt. SWftSrX 
•» fc •* S X - Y£*SRt?*M- fc CO fc "t & . 

SH2-1. 3 -Hi, (LED) 6J:*?1/>X7 

fc*^flti££ti2>. ifT-vyXHt. {&cr>~-l]fa<nlism 
COA-Z^t hc\k £#ISfc -fhi< \) y H ij p yX, 
X(it£^-^flOfg*W*Sr£;i. L*>fcA*W$«fcJ: 

&titm<n9ztt,im^z fc zimt-tz, vu4 ynv >x 

2-2, 3-212. PSD8fc^yyF'J#/H^X'9 
fcA^ffijfcSixS. 

[0 0 2 3] LED6*»A>^^>il/c3t{2. ^Ottfiffc 
frbW,t$:&J:3fc»*£)fxS. ^^^06 fc^-f 



J:?fc. J^gUUlffil fcM^I&]W)E£3fc1 ! ^>X7 
(ci^-C^SA^tBl fc Wfc&SJ:?fc*3teL. 

t . mmAJim 1 fc W£J8J^K<ob*- a t & * ± ? fc 

-t*. ^iofc. B^cob-Afc^-nUf. 
L&V^B#fcJt'VC4: O^fcft^filfflT'^S^*'), (4B 

«iaj<ofi«tt^i4i±*«@tfi.s. ::t. le d 6 1 lt 

(4. ^g*&£fg>^SfcOTfcJ:v^A (ifcR 
89 0nm) i> L 2 6 5 6 (i&t£*h-?Xfl: 

s) tot -rs. %&u>X7tix 

(4. ««X*iBlt*<Mr*l*lW*5* t l 0m. ffiiA 

So § t> \Z . ^ W > XcO^iffiBlC I , E D 6 cOSyi^. 

[0024 ] «*ft*«iajffl2 - 2 . 3-2 £fl§l£-t§ 
i^U>-Fll*;H^^X9(2. 02(-7nTJ; it. ^> 5 
*'&<ORit#£» ffi«A^ffil fc w^f6]ic*^-rs 
J: 3CSS$tLS„ fLTML!tx^7 h^iPSD 
8tSM£SiiS. PSD8li, 0C^-TJ:3t^ J1MA 
JJW 1 fc¥ff=5r*^H«lft^«^fc L. 9*B.4A«* 
inMM^\,z^kt^tzih<r>PUm^mk^:->X^h. 

[0025] itPSD8li, S3tffi^P5ffitc{i. 'feTi 

^rooffi-r^coai^ffiT- ( s, . s 2 ) mm^tx. s 

I 2 ) *\ ^0{fJ*JSHF*»A.aj^$<i&. 
(I,. 1 2 ) v>f ^oa> b-j.-^tc 

J: -> T »Jt-t SCfctci^T.^^So cofir B&ftig 

s £ fc a j T£ s . zcr,mw-mm^^ ? mtmmz-x 

[0026] PSD8iU!l IiA*ffll fcW* 

|6J47)«$ * s 1 mfiJgcT) t so £ ffl v ^Jf ,t I, V fc i li 
ft* b - ? S3270jffll^;i *«T 5 6 . 

[0027] 04 'J >' F 'J ijiWyX 9 fc P S D 

%<r>%vmtc&w&&^$ . zzx\ > ')> vvtiArV 

VX 9 J±, SH AAlffl 1MPSD8 <75g5KB fc fRt 
*|ft]<0S3* 1 Onm, ^SA^Jffl 1 fcSfi^Ar"]t0ft? 
£ 1 OuBflEkUtcoSW^ y'JyK'J*iH->X 
9 (Dftm® 1"D(iB fc P S D 8 cO^fcffi fc <7)Ki«i* s 6 . 
5»mk^S«l:3{=ffia-rS 0 ^^5*^^MI=f3t 
^siSS P S D 8 O^tKB^AAi L ^r^ i -5 . ^ »J > H 
U *;n^ y X9 oj^HfcSlfeA B S^W^fT'^^^v 

1 OStES-T-?.. 
[0 0 28] £<^>fc, ^'J>HV*^U>X9<0«Ufiae 

SK±. ^y5A^iORft3t«oAStftK^oav^fcJ;0W> 
X fc p s d fc coffiJt^'ft-r S ?t tf? . c: co v >X 9 co+ 

4>fc PSD 8<7)S*Bfc^8gJicO#A*m a xt«/h« 
mi nk<nfSXhtOiit^. tzkt\£. H4c7)^-{±, 
max = 9. 2mm. m i n 6 . 5 mm SOT. M,4SE 
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mtfi 9 mffl£<7) > ') > ' H U # /L-b > X 9 £ ffl I tfx(f <fc 
ftfc, fJldL^-?X7 1 O^SA^fflllcm 

3W0^£J±. P SD8C0^»7)il$ ( 1 3mm) X 
5mmftJg£>il{J',£^ 

[00 29] H2t2*L-3t3iafc0rcii. «*>5frt>e)K 
mX* xtfr -y h Jfcfc L (I h tzubiz . is 'J y H 'J Jj iw v 
X9 *r M^&mtfLZ*Ltzi)K Ztllzm%.Ztl&i>CDX' 
03{^-rj;at, ^U>HU*/H^^X9tfO 

wr&J:n. M3C. 7A-ft-l l£jmvt&3fc8t 

tz1tf7>*-tfX#"> LT PSD 8«Of3eAS (l tC§ 

T«-ft-l 1 tLTIi, MfeABS^ 

[0 0 3 0] 05 lZ^ 7/t- H-J:PSD8^fl{Wl 
=Srg2Spi)2:^-r „ :;t. 04 i: |bI«(c „ PSDS^f 
)tffl<7)*§£ 1 3nmfcL£%&. PSD8tf>g3fcffia»ft 
•e^^C0ffi«|6. 5mnfi{filil7t{iM(C. PSD8C0 

—1-Ar-l lSrSB-ri>o ifc. T^-f-v-l l<r>± 

^${±. ^>-57t)>4>cos:^* i 'PSD8cos^ffi{cji:ts 

«fiLU. fcfcifcjf. PSD<7)^3\:ffi^A££ 1 3mm 
x 1 mnlzMLX. TVN°-f-v— 1 1 C0*# £ti 1 5mnx 
3mm*MJgfct-&Cfc#T'£.S>o itj&fU 2{±. IiA* 
ffil tW=5r*|SlT'{±PSD8<7)S3tffiO*$ ( 1 3m 
■ ) i fflSAflffil fcSe=3rA-r6]T(iPSD 

tf>g*iii<OgS ( In) X 0 *rfc*.lf. 0 

5(C7n-t<t-5t, 2mmx 2m<7)A£ 5 fc"f !> CI t 

[ 0 0 3 1 3 %)5. M2 , M3tll #6#lftai§9rtf>« 
;fc0£*L*r*»\ *e9flWSSS* (*»LED6, ft^p 
>X7. PSD8, yijyHW/H^VXQXttrw 
-f-r-1 1 ) li. frieL7tfidSCBII«Sr«-?T-o<7)«* 
fc-tt«t£LTfeJ:H. tztzL. (LED6, ft 

> Xy ) fcSjfcftJg&ffiSB ( P S D 8 , HyKU 
*;H-^X9XIJTA-f+-l l ) 
ft. Sfttf) t*4 Kfc&fcuJ: 3 fcrCS £*:ffi£&$-£ 

[0032] m^mtrnmn . ~#im-t& itcio 

T20mX 1 5mmx 1 0 mmflJgiOA^ %b~thZb tfX' 
[0 0 3 3] 07K. ;^B|(7)LED6ay'PSD8 



*lfc«S ( 1 ! . 1 2 ) <*>«M*tf a fcf)T*>6. HWfc: 
>^-r«fc3^, SOTIsIS&ii. MPU 2 7£ r N>fc LX, T 
n7'7U*RV c T : -?$:§[L&t&ROM25 , RAM 2 
6, ^3m®f5]ISSrSiJffll-r&^y)^5'-fV-2 8. 4> 
5'7x-^F7'fA'29, A/DHy^-?2 3ML 
E D H y A f < 2 4 \* X88££ «$[£A> ft =S: •& . 
[0 0 34] PSD8*^tli^$fL/>r«a[ ( I), K) 
***-tSIIIBi:LX. PSDWtiJ7)^ (Sj. S 2 ) 

MZtX&» PSD8*'^aj^^n7t*Bi[ ( I I 2 ) 
(±. T>7°2 1 (CAA)$ix, iUBSitS. ^Ltmita$ 
^mSfI°(±. T+n^StHIS52 2-C 
t»l ] 

12 

11 + 12 

c7> J: o ^S&a* 1 $ ix, $ b t,z A / D n > m'- ^ 2 3 tc J; 

MPU2 7t;j:oTS3eftKx^>'<o{aaffi 

[ 0 0 3 5 ] =5rfc, 

[0036]iW:. 08H. ^^^Cffl^SSSfe/K 

ap , *>?Biyfcffi3!s 2 , 3 *^%tt 6 titzmm 
cohmizKm-t wmmmxh s . 

[00 37] 08tCt±, ^COffiJSCTi; LT^>5<7)^Jg 

3 -3C0¥ffi&£ TfAHwUfttcSrS ,t ^ t,zmfr&fr#t:i> 
(OX'foZ,. HSRtc. tf7Xcr>1t%fofrt>— PS5r-W0 to 

[0038] fzbtlf. -jQcO*^c5:2mmfc 

•f— df^-XSr, BSi 0mmffy<.yco^mzmimz 

*2.-y<r>mzzm l zLxuwtt&b. ■mz~o%(>2 

S fc^tt 1 8 6ffl<03— * 
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k A*t7t* i- |S]-*(*l k =2r & ff'Wtt £ #T 4 1 ffiVhti 

> w^^es^mjsatcot, >tmd^-s . z zz-ii. 

[0 04 0] i-T, 01<7)*mA^ffil ±K*JWt. 0 

8i l z7fktt^>5^m\ l ^xm^im (x, y> Sri*** 
mi.RDG *>A> ftttztvfcftft-xt?) o hmy p i h\t>nz 

«*ft««aj«2-2<?)PSD8K«)eSil 
4. RHBC «Jt*Jtaj*B3Wf&}t»3- 1 COKED 6 

'O 5 ICS/S "J . -5-Ol>iM#«P3t-«#p 2 £j£(cii 
A. SJtftftlftaj»3-2C0PSD8tSJK$^&. P 
SD8£S#3*l.*:3iai. m2^X'^lfzXolzP SD 
8(:JttSAStftS(:J:otPSDWgfiiS±^l> 

««rfrU lt*P Hi. leAMlWftk 1 £2S£fr 
[00^1)010 (a), (b) t, SgA^B 1 k 

«*ft*«ai#s 2-2 &mm-t& =/v>y <)#)uis> 

X\ PSD8<Og3fcBli. &£A.?JH1 cr>2mt4 5° 
WflJSSrfci-iSfl'a lfc£i£i:-*\&. -t&*>*>. 

H 'J % >l-U >X9 co^'kb PSD 8<OS3KHWt»*k £ 
a 1 ^§3te3fc*ft&t/?£3B\:»k -SrtS . ± 
fz . > - 'J > H 'J «;lk>X9 c04»'C>fc PSD Scr,^HM 
<F>*&t<rt%m$:LtL, PSD8^»I§5:2 

[004 2] <3\ ^> 5A»^(7)RSt3K* J *a^P 1 *■»-? 

t, ps d 8^^ea*^ d i <mmt3mixtztm 
s . «cKfc . p s T><w5t^w.t\±<mmwtftiLt 

[004 3] 

[15:2] 



. _. L-D1 

h = lo 

21. 

. i L + D1 

l2 = 10 

2L 

lo - 11 + 12 (I0 : ±9fo) 



[0044] -r^ri)*> . wMrjt^ytim^ i«. ps 

<nWm\m<r>T>T2 1 &tXT^n^aiJHDl»2 2fc J: 
TCi1-»$ix«.. fc-l^T". 01 0 (b) tciO. Dl 
./L=t an 6? 1 fc ^ o KfibWfciTf . R9ttcD 

A»ftft6>H±. <te£*>&$*>&*l*. 
(9 1 = t a n-i (D 1 ./I.) 

[0 04 5] BMSfcLT. t>3 AfO^^Hl^S3cO 
S3feft«fi!aia53-2^0^Ti>. PSDcr>tf**^cO 

8*3fcOAtt#JK<9 2 W#&>t>tL& . 
(9 2= i a n" 1 ( D2/L ) 

[0046] $£>(C. 5 (?)J&/T<{aa (X, Y) (±, 
2->>OKIt31£coAS*«S<9 1 , 6> 2<7)&-ff8#a 1 . a 
2^3c^k=5r4<50T. ^iO. 01. 0 2*»6ft3i*ta 

a (x, y) tmi>bt>ti&. 

Y = X t a n ( 4 5 <9 2 ) 

Y= ( A-X) tan (45-0 1) 

ZZX\ A(±. Il(:^fJ;5l;, MsffiA^ffll^* 

[0047] tMcom frimAzmmi . ^> 5t:,t^ 
t § *i.*:«ss atj ffi i ±^ea&g x , y wash t> 

Ixh.ttH. (6 \ , 6 2) RIP ( X , Y ) fi. jgstfL 

Ltffl*aw > mpu27 commz x *>x ®mz%tf> 
hzttfX'Zh. ifz, atjwgnras (x, y) <os 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has 2 or more sets of luminescence / detection means which consist of a 
location directions means to have the recurrence reflective section, and a luminescence 
means and an include-angle detection means to detect the light-receiving include angle 
of the reflected light reflected through said recurrence reflective section. Coordinate 
detection equipment which contiguity arrangement of the luminescence means and the 
include-angle detection means of constituting one luminescence / detection means is 
carried out so that both of each optical axis may turn to the center of abbreviation of a 
coordinate input area, and is characterized by for 2 or more sets of luminescence / 
detection means setting predetermined spacing to the periphery of a coordinate input 
area, and arranging them mutually at it. 

[Claim 2] Coordinate detection equipment according to claim 1 characterized by 
consisting of condensing means by which said include-angle detection means is ahead 
of the photo detector which generates the signal corresponding to the light-receiving 
include angle of said reflected light, and this photo detector, and condenses the reflected 
light with the location received. 

[Claim 3] Coordinate detection equipment according to claim 1 or 2 characterized by 
having had further the coordinate input plate of a four angles plane used as a coordinate 
input area, and equipping one angle of said coordinate input plates with said 2 or more 
sets of luminescence / detection means, respectively. 

[Claim 4] Coordinate detection equipment according to claim 1 characterized by 
equipping further the location which is the front and only predetermined spacing left to 
the direction of the light of said luminescence means with the optical lens which is 
parallel to a coordinate input area side, and condenses the light from a luminescence 
means in the shape of a sector. 

[Claim 5] Coordinate detection equipment according to claim 1 characterized by having 
a time-sharing-control means further in order to make the luminescence means of 
luminescence / detection means of said each class emit light one by one with a 



[JP,H09-319501,A] 
Page 2 of 15 



predetermined time interval. 

[Claim 6] Coordinate detection equipment according to claim 1 characterized by having 
further an operation means to calculate the location on the coordinate input area directed 
by said location directions means, using two or more light-receiving include angles 
detected by the include-angle detection means of luminescence / detection means of said 
each class. 

[Claim 7] Coordinate detection equipment of any one publication of claim 1-6 
characterized by having arranged two or more recurrence reflective sections to which 
said location directions means is the indicator rod of a pen configuration, and becomes 
the perimeter of the point from a minute cube corner reflector. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About coordinate detection equipment, in a personal computer 
etc., especially this invention relates to the coordinate detection equipment which 
detects the coordinate location directed with the pen, in order to make an informational 
input and selection. This coordinate detection equipment is unified and used with an 
electronic blackboard and a large-sized display. 
[0002] 

[Description of the Prior Art] Conventionally, as coordinate detection equipment, when 
a coordinate input screen is pressed down with a pen, or when a pen approaches a 
coordinate input screen, ****** has some which detect an electric change by 
electromagnetic induction. Moreover, laser beam light is scanned and there are some 
which detect the coordinate location which detected the reflected light from the mirror 
with which the pen which directs a coordinate location was equipped, and was directed 
with the pen. 

[0003] For example, it has one pair of pen location detection devices in which 
JP,57-2l 1637,A is made to rotate the pen which formed the reflective means in the axial 
point, and a photogenic organ and an electric eye, the beam light which came out of the 
photogenic organ is scanned, and the optical coordinate input unit which detects the 
location of a pen according to the direction which received the reflected light is 
indicated. Moreover, the optical directions input unit which calculates a directions 
location from the luminous intensity which equipped a single luminescence means and 
its perimeter with two or more photo detectors, was made to reflect in JP,63-167534,A 
the light which came out of the luminescence means with a recurrence reflective sheet 
(retro reflector), and received light by the photo detector is indicated. 
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[0004] In JP,63-187329,A, the perimeter of the screen of a display location is 
approached, an infrared light transceiver machine is arranged, and the optical directions 
input unit which detects the light-receiving location of the return light from a recurrence 
reflecting mirror (retro reflector) with an infrared light transceiver vessel is indicated. 
Furthermore, the three-dimensions coordinate input unit which is made to scan a laser 
beam by the rotation mirror, detects with a photodetector the laser beam reflected by the 
position indicator equipped with the light reflex spherical-surface object, and detects a 
location from angle of rotation of that rotation mirror when detecting is indicated by 
JP,2-155024,A. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in some which detect a coordinate 
location by electromagnetic induction, since the cable which a manufacturing cost is 
high and connects a pen and a body since it has an electric switch function in a 
coordinate input screen was required for ****** ? the difficulty was in operability. 
Moreover, with the conventional coordinate location detection equipment which detects 
a coordinate location from a scan when scanning beam light and receiving the reflected 
light, the device in which beam light, such as a motor, is made to scan is needed, and 
the dependability of location detection is low, and the miniaturization of the whole 
equipment is difficult. Moreover, by moving a recurrence reflective sheet, the 
coordinate detection equipment which consists of recurrence reflective sheets arranged 
in the spatially distant location does not direct the spatially distant location, and, as for 
equipment equipped with the conventional luminescence and a photo detector, and this 
equipment, does not carry out coordinate detection in a certain fixed flat surface. 
[0006] This invention is made in consideration of the above points, and tends to offer 
small and reliable coordinate detection equipment with an easy configuration in the 
coordinate detection equipment which directs the coordinate location in a certain fixed 
coordinate input screen with a pen by setting the detection equipment which has 2 or 
more sets of light-emitting parts and light sensing portions, and arranging 
predetermined spacing, without having a scanning device. 
[0007] 

[Means for Solving the Problem] This invention is equipped with 2 or more sets of 
luminescence / detection means which consist of a location directions means to have the 
recurrence reflective section, and a luminescence means and an include-angle detection 
means to detect the light-receiving include angle of the reflected light reflected through 
said recurrence reflective section. Contiguity arrangement of the luminescence means 
and the include-angle detection means of constituting one luminescence / detection 
means is carried out so that both of each optical axis may turn to the center of 
abbreviation of a coordinate input area. The coordinate detection equipment 
characterized by for 2 or more sets of luminescence / detection means setting 
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predetermined spacing to the periphery of a coordinate input area, and arranging them 
mutually at it is offered. 

[0008] Moreover, as for said include-angle detection means, it is desirable to consist of 
condensing means to be ahead of the photo detector which generates the signal 
corresponding to the light-receiving include angle of that reflected light, and this photo 
detector, and to condense the reflected light with the location where the reflected light is 
received in order to raise the dependability of light-receiving include-angle detection. 
Here, the aperture which has an optical lens or a minute slit can be used for said 
condensing means. 

[0009] This invention is good also as a configuration in which was further equipped 
with the plane coordinate input plate used as a coordinate input area, and this input plate 
is 4 square shapes-like, and one angle of the coordinate input plates was equipped with 
said 2 or more sets of luminescence / detection means, respectively. Moreover, the 
location which is the front and only predetermined spacing left to the direction of the 
light of said luminescence means may be further equipped with the optical lens which is 
parallel to a coordinate input area side, and condenses the light from a luminescence 
means in the shape of a sector. In order to raise the dependability of light-receiving 
include-angle detection, you may have further a time-sharing-control means to make the 
luminescence means of luminescence / detection means of said each class emit light one 
by one with a predetermined time interval. Moreover, in having further the display with 
which a display front face serves as a coordinate input area, in order to prevent 
malfunction, it is desirable to arrange an infrared cut filter on a display front face. 
[0010] Furthermore, this invention offers the coordinate detection equipment further 
equipped with an operation means to calculate the location on the coordinate input area 
directed by said location directions means using two or more light-receiving include 
angles detected by the light-receiving include-angle detection means of the 
luminescence detection means of said each class. 

[001 1] Here, as for a location directions means, it is desirable to carry out the usually 
same configuration as a writing implement, and what is necessary is just a long and 
slender configuration like the so-called pen. Hereafter, a location directions means is 
called a pen. Moreover, since incident light is reflected, as for the recurrence reflective 
section which a location directions means has, it is desirable that the mirror is attached, 
and preparing near a tip further is desirable. Furthermore, since incident light is 
reflected in the same direction as the incident light way, as for the recurrence reflective 
section, it is desirable to consider as the structure which has arranged many minute 
reflecting mirrors which consist of three plane mirrors which are called the so-called 
"cube corner reflector", and which intersect perpendicularly mutually. 
[0012] Although a luminescence means can use various LED, its LED which it is more 
desirable to use infrared light at the point which prevents the dazzle at the time of 
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actuation, and emits light especially in infrared light (wavelength of about 900nm) is 
desirable. 

[0013] Moreover, "the so-called cylindrical lens" or so-called "toroidal lens" can be 
used for the optical lens prepared in the location from which it is the front and only 
predetermined spacing was separated to the direction of the light of a luminescence 
means. The light emitted in the direction perpendicular to a coordinate input area side 
by this among the light emitted from the luminescence means is condensed in the shape 
of [ parallel to a coordinate input area side ] a sector. 

[0014] Since only a direction parallel to a coordinate input screen should condense as a 
condensing means used for an include-angle detection means when using an optical lens, 
it is desirable to use the so-called "cylindrical lens." Moreover, what is necessary is just 
to use an aperture with one transparency hole from which the reflected light is extracted 
to spot light, when using an aperture as a condensing means. 

[0015] PSD (Position Sensitive Light Detector) with the same structure as a common 
photodiode can be used for the photo detector used for an include-angle detection means. 
Here, in order that PSD may detect the direction of the light condensed by the 
condensing means (include angle) with the light-receiving location, the thing of a 
configuration long and slender in a direction parallel to a coordinate input area side for 
which 1 -dimensional PSD is used is desirable. By the way, PSD is a component which 
generates the electrical signal which changes with light-receiving locations of light. 
Since the light-receiving include angle of the reflected light from the pen which carries 
out incidence to the light-receiving location and include-angle detection means on PSD 
supports 1 to 1, If correspondence relation with the electrical signal which a 
"light-receiving include angle", "the light-receiving location on PSD", and PSD 
generate beforehand is defined, the light-receiving include angle of the reflected light 
from [ from the value of the electrical signal directly measured by PSD ] a pen will be 
calculated, and the directions location of a pen will be further called for by the 
geometric principle. 

[0016] Since the light reflected by the pen returns from a luminescence means 
conversely through the same optical path as the incidence way of the light by which 
outgoing radiation was carried out, a luminescence means and an include-angle 
detection means approach, it is arranged, but really being fabricated in the same housing 
is desirable so that the luminescence optical axis of a luminescence means and the 
light-receiving optical axis of an include-angle detection means may be mostly in 
agreement. Luminescence / detection means which consists of a luminescence means 
and an include-angle detection means may be arranged to a coordinate input area so that 
both of luminescence opticals axis and light-receiving opticals axis may turn to the 
center of abbreviation of a coordinate input area, as described above here. Thus, since 
luminescence / detection means is arranged to a coordinate input area, without having 
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the device which scans light, it can be considered as an easy configuration. 
[0017] Moreover, since it enables it to pinpoint the location of a pen based on the 
light-receiving include angle detected by the PSD, luminescence / detection means is 
required for 2 or more sets. However, although 2 or more sets of luminescence / 
detection means are needed, if there are at least 2 sets of luminescence / detection means, 
it is enough, and it is desirable for the miniaturization of coordinate detection equipment 
to have 2 sets of luminescence / detection means. Moreover, what is necessary is to see 
from the core (reference point) of a coordinate input area, to leave only predetermined 
spacing and to just be arranged so that it may not exist in this direction at all when 2 sets 
of luminescence / detection means are used. The core of a coordinate input area and 
especially the physical relationship of luminescence / detection means are not limited, 
and as described above, when a coordinate input area is a square, they should just 
arrange 2 sets of luminescence / detection means on two squares which a square adjoins, 
respectively. Moreover, the above mentioned time-sharing-control means and the above 
mentioned operation means are realizable with the so-called microcomputer centering 
on MPU. 
[0018] 

[Embodiment of the Invention] Hereafter, based on the gestalt of operation shown in a 
drawing, this invention is explained in full detail. In addition, this invention is not 
limited by this. 

[0019] The block diagram of one example of the coordinate detection equipment of this 
invention is shown in drawing 1 . Here, the luminescence detection equipments 2 and 3 
are fixed and installed in two angles (kl, k2) which the coordinate input screen 1 which 
is a square-like plate adjoins. Light is discharged on the coordinate input screen 1 from 
these two luminescence detection equipments 2 and 3. On the other hand, a user points 
to the location of the arbitration on the coordinate input screen 1 with the location 
indicator rod 5, i.e., a pen. 

[0020] At this time, the luminescence detection equipments 2 and 3 compute the 
position coordinate of a pen 5 by detecting the light which reflected with the pen 5 
among the light emitted from the luminescence detection equipments 2 and 3, and has 
returned to the luminescence detection equipments 2 and 3. The luminescence detection 
equipments 2 and 3 consist of a light-emitting part 2-1, 3-1, and the light-receiving 
include-angle detecting element 2-2 and 3-2 using what both has the same configuration. 
Here, the luminescence detection equipments 2 and 3 are installed to the coordinate 
input screen 1 so that both of luminescence opticals axis of the light which emits light 
from a light-emitting part, and light-receiving opticals axis of a light-receiving 
include-angle detecting element may turn to the direction of the reference point 4 of a 
coordinate input screen. In addition, luminescence detection equipment is equivalent to 
the above mentioned luminescence / detection means, a light-emitting part is equivalent 
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to a luminescence means, and a light-receiving include-angle detecting element is 
equivalent to an include-angle detection means. 

[0021] the direction of the segment al which connects angle kl and the reference point 
4 of the coordinate input screen 1 in drawing 1 , and the segment a2 which connects 
angle k2 and the reference point 4 of a coordinate input screen — the luminescence 
detection equipments 2 and 3 — it considers as each luminescence optical axis and a 
light-receiving optical axis. Segments al and a2 make the angle of the coordinate input 
screen 1 the direction equally divided into two here at 45 degrees. Moreover, the angle 
k2 of the coordinate input screen 1 shall be made into a zero (0 0), and the location on 
the coordinate input screen 1 shall be expressed with X-Y coordinate system which sets 
a Y-axis as a longitudinal direction and sets the X-axis as a lengthwise direction. 
[0022] The conceptual diagram of the configuration of one example of the luminescence 
detection equipments 2 and 3 is shown in drawing 2 . Here, a light-emitting part 2-1 and 
3-1 consist of the light source (LED) 6 and an optical lens 7 among luminescence 
detection equipment. An optical lens 7 changes only the scale factor of the one direction 
of the cylindrical lens characterized by changing only the scale factor of the one 
direction of an image, or an image, and the toroidal lens characterized by moreover 
there being no change of the scale factor by whenever [ incident angle ] is used for it. 
Moreover, the light-receiving include-angle detecting element 2-2 and 3-2 consist of 
PSD8 and a cylindrical lens 9 among luminescence detection equipment. 
[0023] With the optical lens 7 arranged just before that, the light emitted from LED6 is 
condensed so that it may become a beam parallel to the coordinate input screen 1 . That 
is, the light of a direction perpendicular to the coordinate input screen 1 is condensed so 
that it may become parallel to the coordinate input screen 1 with an optical lens 7, and it 
is made to become the beam of the shape of a sector still more nearly parallel to the 
coordinate input screen 1, as shown in drawing 6 . Thus, if it condenses with a 
sector-like beam, since light can be more effectively used compared with the time of not 
condensing, improvement in the dependability of location detection can be aimed at. 
Here, as LED6, although light is emitted in a visible ray, L2656 (Hamamatsu Photonics 
make) which emits light in infrared radiation (wavelength of 890nm) shall be used. 
Moreover, as an optical lens 7, lay length perpendicular to the coordinate input screen 1 
is parallel to 10mm and the coordinate input screen 1, it is the magnitude whose lay 
length perpendicular to the luminescence optical axis of infrared light is about 1 0mm, 
and a thing with a focal distance of about 6mm is used. Furthermore, it places in a fixed 
position so that the point of LED6 emitting light may come to the focal location of an 
optical lens. 

[0024] As shown in drawing 2 , the light-receiving include-angle detecting element 2-2 
and the cylindrical lens 9 which constitutes 3-2 are arranged so that the reflected light 
from a pen 5 may be condensed in the direction parallel to the coordinate input screen 1 . 
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And the spot light which condensed is received by PSD8. PSD8 considers as structure 
long and slender in a direction parallel to the coordinate input screen 1, as shown in 
drawing, and the light-receiving side is a PN-junction side for changing incident light 
into an electrical signal. 

[0025] Moreover, the current (II, 12) to which the output terminal (SI, S2) for taking 
out a current was prepared in the both ends of a light-receiving side, and PSD8 was in 
inverse proportion to the point SO receiving light and the distance to an output terminal 
is outputted from this output terminal. By carrying out A/D conversion of this current 
(II, 12), and calculating with a microcomputer, the location of the point SO receiving 
light can be pinpointed, and the light-receiving include angle of the reflected light from 
a pen 5 can be calculated further. About the control circuit which performs this data 
processing, it mentions later. 

[0026] What is necessary is just to use that whose lay length with the die length of the 
light-receiving side of a direction parallel to the coordinate input screen 1 perpendicular 
to 13mm and the coordinate input screen 1 as PSD8 is about 1mm. For example, 
SHamamatsu Photonics 3270 can be used. 

[0027] The concrete example of arrangement of a cylindrical lens 9 and PSD8 is shown 
in drawing 4 . Here, a cylindrical lens 9 is arranged so that the distance of the 
optical-center location of a cylindrical lens 9 and the light-receiving side of PSD8 may 
be set [ lay length / perpendicular to 10mm and the coordinate input screen 1 ] to 6.5mm 
using what was set to about 1 0mm in lay length parallel to the coordinate input screen 1 
and the light-receiving side of PSD8. Moreover, the mask 10 made from ingredients, 
such as black ABS, around the cylindrical lens 9 is arranged so that the reflected light 
from a pen 5 may not input into the light-receiving side of PSD8 directly. 
[0028] Furthermore, since the distance of a lens and PSD changes with the differences 
of whenever [ incident angle / of the reflected light from a pen 5 ], the focal distance of 
a cylindrical lens 9 should just be between the maximum max of the distance of the core 
of this lens 9, and the light-receiving side of PSD8, and the minimum value min. For 
example, what is necessary is just to use the cylindrical lens 9 whose focal distance is 
about 9mm, since it is set to max=9.2mm and min6.5mm in the case of drawing 4 . In 
addition, although about 1 5mm of lay length parallel to the coordinate input screen 1 of 
the above mentioned mask 10 should be just larger than the die length (= 13mm) of the 
light-receiving side of PSD8, in the case of drawing 4 , there should just be, for example. 
[0029] In the example shown in drawing 2 , in order to extract the reflected light from a 
pen 5 to spot light, the configuration which uses a cylindrical lens 9 was shown, but it is 
not limited to this, and as shown in drawing 3 , the aperture which has one minute 
transparency hole instead of a cylindrical lens 9 may be used. The luminescence 
detection means 2 and the conceptual diagram of the configuration of three which used 
the aperture 1 1 for drawing 3 are shown. Only the light which passed the transparency 
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hole 1 2 among the reflected lights from a pen 5 in the case of this example is received 
by the point SO of PSD8 receiving light as a spot light. What is necessary is just to use 
the thin plate made from ingredients, such as black ABS, as an aperture 1 1 . 
[0030] An aperture and the concrete example of arrangement of PSD8 are shown in 
drawing 5 . Here, like drawing 4 , when the die length of the light-receiving side of 
PSD8 is set to 13mm, an aperture 1 1 is arranged so that the light-receiving side of PSD8 
and the front face of an aperture may become parallel in the location which only the 
distance of 6.5mm of the one half separated from the light-receiving side of PSD8. 
Moreover, as for the magnitude of an aperture 1 1 , it is desirable that it is larger than the 
light-receiving side of PSD8 so that the reflected light from a pen 5 may not carry out 
direct incidence to the light-receiving side of PSD8. For example, magnitude of an 
aperture 11 can be made into about 15mmx3mm to magnitude 13mmxlmm of the 
light-receiving side of PSD. In a direction parallel to the coordinate input screen 1, the 
transparency hole 12 is shorter than the die length (13mm) of the light-receiving side of 
PSD8, and is made longer than the die length (1mm) of the light-receiving side of PSD 
in a direction perpendicular to the coordinate input screen 1 . For example, as shown in 
drawing 5 , it can consider as 2mmx2mm magnitude. 

[0031] In addition, although the conceptual diagram of luminescence detection 
equipment was shown in drawing 2 and drawing 3 , the component (the light source 
LED 6, an optical lens 7, PSD8, a cylindrical lens 9, or aperture 11) may maintain the 
above mentioned arrangement relation, and may really cast it to one housing. However, 
a light-emitting part (LED6, optical lens 7) and a light-receiving include-angle detecting 
element (PSD8, a cylindrical lens 9, or aperture 11) need making it approach as it can 
avoid becoming the obstacle of luminescence and light-receiving mutually, making it 
arrange, and making it arrange so that the luminescence optical axis of the infrared light 
which came out of LED6 further, and the light-receiving optical axis of the infrared 
light received by a cylindrical lens 9 or the aperture 1 1 may serve as the same direction. 
[0032] Since luminescence detection equipment can be made into about 
[ 20mmxl5mmxl0mm ] magnitude by really casting, it can be miniaturized rather than 
the case where scan beam light using a rotary motor and location detection is performed. 
[0033] The configuration block Fig. of the control circuit of LED6 and PSD 8 of this 
invention is shown in drawing 7 . This control circuit calculates the current (II, 12) 
outputted from PSD8 with control of the luminescence timing of LED6. As shown in 
this drawing, a control circuit consists of a configuration that the bus connection of the 
timer 28, the interface driver 29, A/D converter 23, and the LED driver 24 for 
controlling ROM25 and RAM26 which memorize a program and data focusing on 
MPU27, and a luminescence time interval was carried out. 

[0034] As a circuit which calculates the current (II, 12) outputted from PSD8, amplifier 
21 and an analog operating circuit 22 are connected to the output terminal (SI, S2) of 
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PSD, as shown in drawing. The current (II, 12) outputted from PSD8 is inputted into 
amplifier 21, and is amplified. And the amplified current signal is an analog operating 
circuit 22, and is [Equation 1]. 
12 

M + l2 

** — processing [ like ] is carried out, further, it is changed into a digital signal by A/D 
converter 23, and MPU27 is passed. Then, the operation of the position coordinate of a 
light-receiving include angle and a pen is performed by MPU27. 

[0035] In addition, you may also include this control circuit in the same housing as one 
luminescence detection equipment, and may also include it in some coordinate input 
screens 1 as another housing. Moreover, since the coordinate data calculated in the 
personal computer etc. through the interface driver 29 is outputted, it is desirable to 
prepare an output terminal. 

[0036] Next, one example of the configuration of the point of the pen 5 which is the 
location indicator rod used for this invention at drawing 8 is shown. A pen 5 has the 
same configuration as the so-called writing implement, and equips the field through 
which the light emitted from the point 2 and 3, i.e., luminescence detection equipments, 
passes with "the structure of reflecting light" (recurrence reflective section). And 
especially this "structure of reflecting light" is recurrence structure reflected in the same 
direction as the direction of incidence of the light emitted from the luminescence 
detection equipments 2 and 3. 

[0037] The point of a pen 5 shows the configuration which consists of many cube 
corner reflectors to drawing 8 as the example of structure. As shown in drawing 9 , a 
cube corner reflector combines three plane mirrors so that it may become a right angle 
mutually. The part generally surrounded by the thick line of drawing with which a 
corner was cut from the cube of glass is used as a cube corner reflector. Thus, in the 
constituted cube corner reflector, after incident light is reflected by a unit of 1 time in 
respect of three, the reflected light returns in the same direction as incident light 
correctly. 

[0038] For example, the cube corner reflector which set die-length [ of one side ] c to 
2mm is arranged to the point of a pen with a diameter of 10mm at a radial. Moreover, if 
the sense of an adjacent cube corner reflector is made reverse and arranged as shown in 
drawing 8 , it can constitute from 62 cube corner reflectors per step, and if it is a 
three-step configuration like drawing 8 , it can constitute from a total of 1 86 cube corner 
reflectors. In addition, although the thing using a cube corner reflector as structure 
where the reflected light serves as the same direction as incident light was shown, other 
structures may be used as long as the reflected light and incident light have the 
recurrence used as the same direction. 
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[0039] Next, the detection principle of the directions location of the pen in the 
coordinate detection equipment of this invention is explained. Here, although the case 
where two luminescence detection equipments are used is explained, even if it uses 
three or more luminescence detection equipments, detection of the same pen directions 
location is possible, as shown in drawing 1 . 

[0040] First, suppose that the suitable location (X, Y) was directed using the pen 5 
shown in drawing 8 on the coordinate input screen 1 of drawing 1 . At this time, the 
light which came out of LED6 of the light-emitting part 2-1 of luminescence detection 
equipment 2 in the segment pi direction among the infrared light by which outgoing 
radiation was carried out progresses conversely the segment pi with that same reflected 
light in a pen 5, and light is received by PSD8 of the light-receiving include-angle 
detecting element 2-2. The light which similarly came out of LED6 of the light-emitting 
part 3-1 of luminescence detection equipment 3 in the direction of a segment p2 among 
the infrared light by which outgoing radiation was carried out progresses conversely the 
segment p2 with the same reflected light in a pen 5, and light is received by PSD8 of the 
light-receiving include-angle detecting element 3-2. The light received by PSD8 forms 
spot light in the location where it changes on the light-receiving side of PSD with 
whenever [ over PSD8 / incident angle ] as drawing 2 etc. showed. Here, a segment p2 
shall make the include angle of theta 1 from the segment al to which nothing and a 
segment pi divide the angle kl of the coordinate input screen 1 into two for the include 
angle of a segment a2 to theta 2 which divides the angle k2 of the coordinate input 
screen 1 into two equally equally. 

[0041] The example of the cylindrical lens 9 which forms the coordinate input screen 1 
and the light-receiving include-angle detection means 2-2 in drawing 1 0 (a) and (b), and 
physical relationship with PSD8 is shown. Here, the light-receiving side of PSD8 
presupposes that it is perpendicular to two sides of the coordinate input screen 1, and 
the segment al which makes the include angle of 45 degrees. That is, the segment al 
which connected the core of a cylindrical lens 9 and the center of the light-receiving 
side of PSD8 is in agreement with a light-receiving optical axis and a luminescence 
optical axis. Moreover, distance of the core of a cylindrical lens 9 and the center of the 
light-receiving side of PSD8 is set to L, and the die length of the light-receiving side of 
PSD8 is set to 2L. 

[0042] Now, the reflected light from a pen 5 passes along a segment pi, and 
presupposes that light was received in the location which only the distance of Dl 
separated from the mid gear of PSD8. Moreover, the current value acquired from two 
output terminals of the light-receiving side of PSD8 is set to II and 12. As for a current 
and the light-receiving location of PSD, the following relation is materialized at this 
time. 
[0043] 
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[Equation 2] 
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[0044] That is, although the light-receiving location Dl of the reflected light is 
calculated from the current values II and 12 acquired by PSD8, it is calculated by the 
amplifier 21 and analog operating circuit 22 of a control circuit of drawing 7 . By the 
way, since relation called Dl / L=tan theta 1 is materialized by drawing 10 (b), theta 1 is 
calculated from a degree type whenever [ incident angle / of the reflected light ]. 
thetal =tan-l (Dl/L) 

[0045] Similarly, if distance to the light-receiving location from the center of PSD is set 
to D2 also with the light-receiving include-angle detecting element 3-2 of another 
luminescence detection equipment 3, theta 2 will be calculated whenever [ incident 
angle / of the reflected light ] by the degree type. 
theta2=tan-l (D2/L) 

[0046] Furthermore, since the directions location (X, Y) of a pen 5 serves as an 
intersection of the segments al and a2 which thetal and theta2 make whenever [ two 
incident angle / of the reflected light ], a directions location (X, Y) is called for from 
thetal and theta2 from a degree type. 
Y=Xtan (45-theta2) 
Y=(A-X) tan (45-thetal) 

Here, A is the die length of the longitudinal direction of the coordinate input screen 1 , 
as shown in drawing 1 . 

[0047] If the above-mentioned simultaneous equations are solved, the position 
coordinates X and Y on the coordinate input screen 1 directed with the pen 5 will be 
searched for. in addition — and (thetal, theta2) (X, Y) since it is formulized, if these 
formulas are programmed and included in ROM, it can ask easily by the operation of 
MPU27. Moreover, the coordinate value of being the result of an operation (X, Y) is 
transmitted to a personal computer etc. through the interface driver 29, and is applicable 
to processing of the display of a directions location with a pen, the command input 
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corresponding to a directions location, etc. 

[0048] Although the above-mentioned example showed the example which used two 
luminescence detection equipments, since there is a possibility that mutual infrared light 
may be detected by PSD in a partner's equipment when LED of both equipments is 
made to emit light to coincidence, it is desirable to carry out time sharing of the 
luminescence control of LED6 by the LED driver 24, to perform it by turns, to make it 
synchronize with this and to perform current detection of PSD8. 

[0049] For example, current detection of PSD corresponding to LED of another side can 
be performed in the condition of having performed current detection of PSD 
corresponding to one LED, having made LED switching off conversely [ while ] after 
10msec, and having made LED of another side emitting light in the condition of having 
made one LED emitting light and having made LED of another side switching off. That 
is, it is made to make either emit light between two LED by turns every 10msec. 
MPU27 performs this control using a timer 28. Thus, if time sharing control of LED 
luminescence is carried out, also when incorrect detection of infrared light is also lost 
and a pen 5 moves, it follows enough and location detection is possible. 
[0050] In addition, the coordinate input screen 1 may not be limited in the shape of [ as 
shown especially in the example of drawing 1 ] a square that what is necessary is just 
the flat-surface configuration which can direct a location with a pen, and other 
configurations are sufficient as it. Moreover, although the premise of using a plate as a 
coordinate input screen 1 was carried out in the above-mentioned example, it may not 
limit to this and the display screen of a display, for example, CRT, and LCD may be 
used. When using CRT and LCD, in order to lose the effect in which display light 
carries out incidence to PSD8 and by which it is incorrect-detected, it is desirable to use 
the above mentioned infrared luminescence LED, and it is desirable to use what can 
detect the peak emission wavelength of the infrared luminescence LED as PSD8. 
Furthermore, in order to make it the infrared radiation generated from CRT or LCD not 
have a bad influence on coordinate detection, it is desirable to arrange the infrared cut 
filter made from PVC resin etc. on the display screen. 
[0051] 

[Effect of the Invention] According to this invention, equip a location directions means 
with the recurrence reflective section, and it has 2 or more sets of luminescence / 
detection means which consist of include-angle detection means to receive the reflected 
light reflected through a luminescence means and the recurrence reflective section, and 
to detect that light-receiving include angle. So that both of each optical axis of a 
luminescence means to constitute one luminescence / detection means, and an 
include-angle detection means may turn to the center of abbreviation of a coordinate 
input area Since contiguity arrangement of a luminescence means and the include-angle 
detection means is carried out, and 2 or more sets of luminescence / detection means set 
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predetermined spacing to the periphery of a coordinate input area and are made to be 
arranged at it mutually With an easy configuration without the device which scans light, 
small and reliable coordinate detection equipment can be offered. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of one example of the coordinate detection 
equipment of this invention. 

[Drawing 2] It is the conceptual diagram of the configuration of one example of the 
luminescence detection equipment of this invention. 

[Drawing 3] It is the conceptual diagram of the configuration of the luminescence 
detection equipment using the aperture of this invention. 

[Drawing 4] It is the concrete plot plan of the cylindrical lens of one example of this 
invention, and PSD. 

[Drawing 5] It is the concrete plot plan of the aperture of one example of this invention, 
and PSD. 

[Drawing 6] In one example of this invention, it is the explanatory view of the 
condensing situation of the beam of light by the optical lens. 

[Drawing 7] It is the configuration block Fig. of one example of the control circuit of 
this invention. 

[Drawing 8] It is the explanatory view of the point of the location indicator rod used for 
this invention. 

[Drawing 9] It is the explanatory view of the configuration of a cube corner reflector. 
[Drawing 10] In one example of this invention, it is the physical relationship Fig. of a 
cylindrical lens and PSD. 
[Description of Notations] 

1 Coordinate Input Screen 

2 Luminescence Detection Equipment 

3 Luminescence Detection Equipment 
2-1 Light-emitting Part 

2- 2 Light-receiving Include-Angle Detecting Element 

3- 1 Light-emitting Part 

3-2 Light-receiving Include-Angle Detecting Element 

4 Reference Point 

5 Pen 

6 Light Source (LED) 

7 Optical Lens 

8 PSD 
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9 Cylindrical Lens 

10 Mask 

1 1 Aperture 

12 Transmitted Light 

21 Amplifier 

22 Analog Operating Circuit 

23 AID Converter 

24 LED Driver 

25 ROM 

26 RAM 

27 MPU 

28 Timer 

29 Interface Driver 



